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Laser-Excited Fluorescence for Measuring Atmospheric Pollution 

A new system for measuring the amount of a given 
pollutant at a specific location, such as in a 
smokestack plume, is shown in the illustration. An 
infrared laser aimed at the plume has a wavelength 
(A0) that will cause .a particular molecule (e.g., NO, 
NO2, CO, CO 2, SO 2, or 03) to fluoresce. The 
remainder of the system is a sensitive detector that can 
separate the fluorescence signal from other radiation 
and measure its intensity to give an indication of the 
concentration of the pollutant. 

The filter in the detector absorbs all radiation at A0; 
the remaining radiation passes through a cell with two 
compartments: One contains the pollutant of interest, 
and the other a noninterfering gas such as N 2 or He. 
The cell containing the pollutant will absorb any 
fluoresced radiation from the plume. The difference 
in the intensity of radiation leaving the two cell halves 
is equal to the intensity of the fluorescence signal from 
the pollutant. This signal is proportional to the 
pollutant concentration in the plume. 

Sync Signal

A rectangular chopper rotates to alternately block 
the radiation from the cell halves. This radiation is 
focused onto a photodetector difference circuit. The 
period of the chopper is some multiple of the 
laser-pulse frequency. Thus, the output of the 
difference circuit will be a triangular (because of the 
chopper shape) envelope of voltage pulses (peak-to-
peak height AV) at the laser-pulse frequency. This 
signal is amplified and integrated in a boxcar 
integrator that is synchronized with the laser-pulse 
frequency. 

The integrator output is a triangular waveform with 
a peak-to-peak voltage proportional to AV. This 
signal goes through a tuned amplifier, is synchro-
nously demodulated, and is integrated. The integrator 
output is a dc voltage proportional to AV. Since AV 
depends on the amount of pollutant present in the 
plume, the dc signal can operate a recorder which will 
show how the plume concentration of the molecule of 
interest changes over time. 
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System for Detecting Fluorescence From a Distant Source

(continued overleaf) 

This document was prepared under the sponsorship of the National 	 Government assumes any liability resulting from the use of the 
Aeronautics and Space Administration. Neither the United States 	 information contained in this document, or warrants that such use 
Government nor any person acting on behalf of the United States 	 will be free from privately owned rights. 



Patent status: 
This invention has been patented by NASA (U.S. 

Patent No. 3,891,848). Inquiries concerning non-
exclusive or exclusive license for its commercial 	 Is 
development should be addressed to: 

Patent Counsel 
NASA Pasadena Office 
4800 Oak Grove Drive 
Pasadena, California 91103 
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